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IfScSlJ##] 100088683 
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-X 5-'; >^o^^:^So 

lit*® 5] ^')^)vr)vry^vz-')ym.tr'tYr)vr\^Yt^. 2 

'J>m^^^$-ti:'i)-i ^ i" ^ 2 - ^ V ^i^' - X 5 - 'J > 

-li-T, 2-f-':^-^v';4^'-;^ 5-'; >^^^fi5c^-iir^^<h^#|?ti:1->& 2 --7-':^- 

[IS*]i7] BtrfB«%75^'^ l/^vJ^^ • B-44 (IFO 
1 6 5 7 9) X^h^m^'^l. 3 43J:?/5 0iprti;6^1^fB^<7)2 -T^^v'; 
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#M 2001-058902 ^-v: 2/ 

5 - >; >mo$^ji:^v£o 

Ilt*:^8l ttriB^^W^^^ l^rS/Ji^ • ^^-t-Ji B-4 4 (IFO 
1 6 5 7 9) -eab^if^]S2. 4 is J: (OfpTtLT^- 1 ]^ISm<7) 2 -T■'p^^ v 'j 

5 - >; >^<7)$uit:^-/io 

[ft*:^9] 2-T-*:t^v';*'-X5-';>^T;l/K7--tr<!: 
^ l/^vJ^^ • -jL-^e^Jn B-44 (IFO 16579)o 
[0 0 0 1 1 

[0 0 0 2] 

2-7-'^:¥v';^-}^->?.5-'; DNA(7)^^tc j:<?>^n7tc55'ftlX(i2-T-* 

[0 0 0 3] 

±#:rt-C{i. 2 -T-'^f-^v'j'-K-X 5-'; -t;i/T;i/T-'li K 3 - 'J 

^^aiT-t VTJVT^ K:^^^ 2 -f-'^t^vU'i^'-X 5 >i?T;VK^--lf (D 
eoxyribose — phosphate aldolase^ EC4. 1. 
2. 4) <7)gd>^<^fflm; })^^-t^ - tT^^^^^ibtLTV^^o LtJ^L. C<^SJSm: 
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[0 0 0 4] 

). ij 'J Vp«^--tf(Triosephosphate is 

omerase. EC5. 3. 1. 1) X ^^mtRJ^liZ X ^ ^ffZi- ^ :i t-^^ 

^it^miZ^fSL'r^Zti)^-^mr-^^ mx.l£. I t o h, N. , Tu j i b a 
ta, Y. , Liu, J. Q. lAppl. Microbiol. Biotec 
hnol. , 51^, 193-200 M, 1999^) o 
[0 0 0 5] 

)\^-r\i K 3 - 'j ym^^ v 'j ^-j^- x 5 - ym<7)xmm±m^^^^z L 

7t^<7)-e(i4^v^o t/c. 2 -f-*:t^v';4^-y?. 5-1; >^<7)X||e^^V£{i 
[0 0 0 6] 

Mt;Tf£<7)i::jo^), ^mxmizis\.^x. mmximmKm^zx ^ 2 -rt^i^ 

[0 0 0 7] 

^(D—ot L-c. ^'';-b;i/T;pT*ii K3-'; ymtrt vr)i^m v^&Mt 

LT. 2 -f-'rt^v'J ^'-y^ 5 -'; >@tT;v K7--tfH=t «9 2 --r'^t^ v 'j 4^'- 
X 5 - U >m^^^^-t^/c<!:co$R^ (B a r b a s, I I I , C. F. , Wa n 
g, Y. ,Wong, C ; J. Am. Chem. Soc.,112^, 20 
13-2014 M, 1990^) ^m^-t^o L^^L^j^-^^h. 
<Dm:^^^7r^^tiX\^^^£^^fzi6K. WM&M'^zM-f-:b 2 -7"'^^-> 5-'; > 

m(D±mmi:^^zt:/)^x^^^^^o 

[0 0 0 8] 
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^-v: 4/ 



^^-7. 5 - >@tT;w K ^ - -tritfrT- (deo C gene) ^j^Jti"^ 
>^ ^ K tc J: 19 ff^Kem L ^> p tli L t^c 2 - :t ^ v 'J -i^"- ;^ 5 - > m 
r)\^ K7--tf5ffl^^^fflv^T. T 3!'--tf|?aW^J-e*)'5)EDTA tM^^'X 

<7)#iiT'e2 -T-'^^v'M^'-X 5-'; (C h e n, L, D 

umas, D. P. ,Wong, C. ; J. Am. Chem. Soc. , 11 
4^, 741-748 M, 1992^) t&^^^^o Lii^L^J^ij^h. ^tLf^^tflftrm 

[0 0 0 9] 

4 11M^ 1 9 9 8^) o X^fzif^X^ ^'U -lr;WT;^T-'li K 3 - >^{iiBSai*I 
[0 0 10] 

x^^Lx^mir^ij-mii^^.'r^ztx$>ho ^^m^^^i^^^x. v^}^)vr)v 

[0 0 1 1 ] 

mm ^ m^ikt ^tz)sb(D^m 
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5/ 



\L K3 >mtT-t hr^Uf-'l^ Kii^^Kt LT. Xfivl^ KndrvT-tr h > 

[0 0 12] 
[0 0 13] 

(1) ^*';-t;i'T;V7"ii K3 >^tT-t hT;i-f-*v: K<!:^. 2-7":t^^> 
u^t^'-;^ 5-'; >mT;w K7--t'^#^t. tJ^o.-j^x^ r ^--t'^mKatJic^^ 

5-'; >^^^^$-ii:-5>^ t ^^mt-T'l) 2 -T-':t^v';'-K-X 5-'; 
[0 0 14] 

(2) vli Kn^vT-b h > >; T-t h T;i/-7-'li K<!: 2-x:t^v'; 

i-^2-T-':t^v';^-K-x5-u >^^<7)^3g:^^So 

[0 0 15] 

(3) m^'^k^w^nmmm^m>-thw^%^'^^hh}L%^ (D iBm(7)2-x 

(4) frfais^^ti«WM#t3Jii-^^^t>-e*;!)±fe (2) fE«(7)2-T' 

[0 0 16] 
[0 0 17] 
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[0 0 18] 

(7) HUiaiwi^tJ^^^^' . - ^^^i B-44(IFO 1657 

9) (1) . (3)X(i (5) fam<7)2-x:t^v'jJi^'->^5-'; >m 

(8) Hufeit^tJ^^^^ • -^^^i B-44(IFO 1657 
9) -e*)>5>JifB (2) . (4)X(i (6) fe«0 2 -T-'^^vU 5 -'J >^ 

[0 0 19] 

(9) 2 -7":^-^ V'; 5 yMT )\^ Vv--ift V 'j V 

y^J^^ • ^^-^-^j:. B-44(IF0 16579)o 
[0 0 2 0] 

[0 0 2 1 ] 

^§tm(7)ifmx'it. Tfs ( 1 ) ^tc^-r i ^ ^-i; -t;i/T;wT-'ii K3 - > 
(Dmrni'^m^xn. 2-r:t^v';^i^-7.5-';>m^Mit-t-^o (i) 

)S(i¥^RlST'^^75^ 2 -T-'^t^ V 'J ^-K-X 5 - ^^(O^^ffliJtcM-^ 

[0 0 2 2] 
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iitl] 

(1) ^ 



CHO 

I 

CHO H^H 

OH 1 ^^"^ HCOH 

+ HC— CHO " I 



HCO— Pi \^ HCjJOH 

H HCO— Pj 

[0 0 2 31 

TIE (2) ^itZTf.-r X 0 KadevT-b b b 



[0 0 2 41 

[^1:21 

(2) ^ 

V CHO 



TPI HCOH 



H(jj( 



HCOH 

HCO— PI 
HCO— PI |!^ 

H 

[0 0 2 5] 

^I§0.gt3*3v>-r. h >^-r v^7--tft 2-T•*:^-^vV'-K->^5- 
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[0 0 2 6] 

^§tm<DXniiZ^ (1) (2) ^(DRiBizio\.^xm^m^^^:^y T ^ ~ 

[0 0 2 7] 

;v K 'J y ^ • v>/N°>tt. 1 9 9 9 ^It^/^ ^ n ^^m)o ^%m<^m^t LT 
[0 0 2 8] 
[0 0 2 9] 

Kn^vT-b h > . :^-:h-Hf (EC 2. 7. 1. 2 9) ^Hife^h LT^fb^e^jtl 
^l^t^^lt^^X^^ mx.i£. Itoh, N. ,Tujibata. Y. ,L 
iu, J.Q. ; Appl. Microbiol. Biotechnol., 
51 193-2001:. 1999^) o 
[0 0 3 0] 

^^m'<Zp^\.^hti^Tir^zy ^i^'-X >; yMT K7--t' (DE R A ; E C 4 

. 1. 2. 4) yp< ^--tf (TP I ; EC 5. 3. i. 
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1) immmi<^ii^^-/)-^^^t^^m<7)mm<7yi><Dx-i>:/)-tt>^j:\i^o ^^mr-mm-t 

P I ^^WLTi/^r ^^L^;l4^v^) o S/::. LT v t Kn^^r vT-t h > 

>mtT-t hT^l^-rli K«:jtffl-t-'^J#^tC(i, D E R A T P I ^^^-t^U 

7&?#{f<btL^o Mc^^izit^ uy^iyj^ym. -3^>f-n/sr^ ^-JSX{±J^v^ i; 1^ 

Ix^vJ^^ • ^^^-i B-4 4 (IFO 1 6 5 7 9) -r^^o 

^®^(iltHviAI&^fiff^F>»f (Institute for Fermentation, Osaka ; 2-17-85 
, juso-honmachi, yodogawa-ku, Osaka, 532-8686, Japan) liZ^tt^H-X^^^ ( 

¥^1 3¥3H 1 B) o «t*(i. mALm-^&m^m'i'^f&Lfzw^^m<7:> 

XH^i^tWS^Bf J: f5$K=^JgS$^. ¥^1 3^2^2 7 B#tt-e-eoi'fiEH^ 
[0 0 3 1] 

"^^^-^^mmwi mw-mmwi) . xmm^mi)^hm.^^fi^mm^m^^xu. 
jt^fi^ zb^±^^ho ■t^^t>ib. ^^ma. Mi^Mmw.^<7)ii<7)^m^^xK 
/s^^foT^ J; <. tfzm^!^^^hm^^n^mm^M^mLxmKj:u:^^n':>x 

[0 0 3 2] 
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10/ 



A^tc. 2-T-*:=^v^';^■^^-;^ 5-'; >m<7)^^R)Sni3it^RCL>*f^t;oi/>T 

[0 0 3 3] 

?tS(i5~5 0 0mMT'^i9. L< {i2 5 - 1 5 OmM-Cab^o T-b hT;V 
T-'l^ K<7)^gt^?tjt{i 15- 1 0 0 0 mM-e^ 0>ftfiL<(i 150-400 mM 

o 

[0 0 3 4] 

RSlRCO p H {i 4 . 0-12. 5-e^i9^ 0^ L< {i8. 5-9. 5-eab^o 
S)S?^JS{i2 0-6 0rT^)i9. t< (i2 5-4 ortr^^o RSB#r^(iR 
S^f^l^H J: o -C:fe^ $ ti^ 2 - 6 B# fait -f -i) o 

[0 0 3 5] 

?tio J: r;^7K^MJffl "Ttg-e^ ^ o *K 1 1 r >; -t ;w r ;w -r' t: K 3 - u ^j^ffl 

L/iif-a-tix 100-400mM<7)M^»?^ (pH8. 5-9. 5) L < . 200mM<7) 

h') >^-iMMmmm (pH9. O) 75^'J:}5«fit<. Kn^vT-t h > 

[0 0 3 6] 
[0 0 3 7] 

tfz. KJBizmm-r^mi^^i^mii. utL<ii. i. 0-2 om»%-e^>^755^ 
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[0 0 3 8] 
[0 0 3 91 

RJB^J^^<D^Ml±2^(Dljm^J:^ ^1 h > (Bur 

ton) rit:^)^ (1^«x.(i\ m^^b^l^lA. ^fb^Jf* • »3IIS. 6 6 4H. 1 
9 9 8^) o ^mt. v'7aL^;i.T^ > • • ^^^R)^'>^CJ: «9. §mi^2-T 

^^mOB^Tlc^mfi 2 - -r'^t ^ V 'J - X (7) tL <h ^ L V 
[0 0 4 0] 

m2<D:fjmi. DNA<7)j:fc'fe^ir±-e^-i) vXt-^ • (c y s t e in 
- s u 1 f a t e) ?ic7)Sffl-e^^ S t ump f , P. K. ; J. 

Biol. Chem. , 169%, 367-371 M, 1947^) o ^yii^ J: 
^ 2-T^^iy')^^~7.5-') ym'^^MLfzo 
[0 0 4 1] 

^vT-t> 0. 1 -2. om»%v&-r^Cl^:(±. ^^i$14^i^i6 

[0 0 4 2] 

[0 0 4 3] 

•^t; m.wscx\t<}\y\zx,hmM^ ^'L^^m. m^^m. m^gi^i;') 

[0 0 4 4] 
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^-v: 12/ 



^ • /^-^T-'; v-mi# ( 1 9 8 4^) 7. ■ v^ir;w • yi- 

f ■ r^-<±7-^y' ' ^^^T-'JiruV-^^m. (1 9 9 4^) timCT=^HL 

o 

[0 0 4 5] 

^ . juji^ji^j:. (Klebsiel la pneumoniae) 

B-44(IFO 16579) B-4 4l*^:H&-r] o 

1. fmmm 

{I) mm.(D'fimv^±^'^ :nm. 0. sxo. 8-3. ijum 

(2) pttt 

( 3 ) mm<^^fm(DyHM : ^ l 

(4) ilHil*: 

( 5 ) m^(7)m^^m : 4- l 

( 6 ) flST-co^te : L 

( 7 ) tm^^ : 4' L 

2. 

^ o 

( 3 ) mn^^i^m^ : m ^ n^nmT^-. l 

( 4 ) mn-^y^y mmmm : b l 

3. ^a^ems 

( 1 ) Sgm^coitTc : Utt 

( 2 ) MSRS : Pttt 

(3) MRx;^ h : i^tt 
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^-v: 13/ 



(4) vpf-;^ h : 1^14 

(5) ^ > K-;K7)^^ : mii 

( 6 ) mitym^D^m : 

(7) •r'>7^>(7)^JD7K55'ft? : m4 

(8) ^jLymmm 

• (K o s e r) ±f ii : f^tt 
•^';j^-r>-t> (Chr i s tensen) i^Uji : l^t^ 

( 9 ) MmmmM(omm : 

(10) feSoM^ : 

(11) •!7^T--if: 1^14 

(12) -t^i^V-^: mn. 

(13) ij^v--\f: mn. 

(14) ^W<7)IeH 

•pH: 3. 5-10. 2 (S@5. 0-8. 0) 

• i^mt : 1 0 - 4 0 1: (mm 2 2 - 3 0 r) 

(15) mmi^^M-ri>mm: ^^-ti^w. 

(16) o-Fx;^ h 

(1) ^S;^m?l|<7)fljffl 

• V ^ h-:^ : + 

• V h - 7. : + 
•D-^vo-x: + 

• D--7>^ h : + 

• D - V ;n^" h — ;w : + 
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14/ 



• >f y V h - ;v : + 

• L-^Ay -X : + 
' L-Ty\^y : + 

• D--7>y -X : + 

(2) h v^"--lf : + 

(3) T;w¥^>Mj^m: - 

(4) + 

(5) t)]^=.^ymikm: - 

(6) 'J ymyK^m : + 

(7) ^Itmofijffl 
'■7uym: + 

• D L - 'J > rilt : + 

(8) r-t hr^ vmm : - 

(9) ^ > K-;i^ • tr;n^*>^M^ : - 

(10) T )]y^'^y-T}^ vwy-^ : - 

(11) ■tfv^>ijn;^c^fF : - 

(12) Sm7i-;U'^fbtg : - 

(1) GC^m: 5 0~5 2moi% (HPLC^i) 

J^:J.±^om^^am®^C*o'§, ^^Mttti^ wrv-m^ • -^-^zijn (K l e b s 
iella pneumoniae) i:^J^ Lt^o 
[0 0 4 6] 
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-^-v: 15/ 



[0 0 4 7] 

U 5 - >^05tllf{i<!: ^ Tlfi(7)T LC. Y> (Burton) 

[0 0 4 8] 

(1) mmc^^-^hV^y ^ - (TLC) U<J:>5)^^c^^m • 

if^^ n-7 h ^'y y 4 -m^l^- h (Ki ese 1 ge 1 60F254, ^ 

) -egf^^l^, p -T-XT;W-r 11 K • (p -T^XT;i/f^-l^ KO. 5 m L 
[0 0 4 9] 

(2) 2 -T'-^^v'j'i^-;^ 5-'; ym<7)^M. 
i;y^^)VT^y I. 5g^l. 5mL(7ymmm^^iy^M^^Mmi 0 Om 

LI<zmmtXiS<o itmm^'. ^<Dmwi2 OmLl^znLXO. ImLOr-trhr 
;U7"H K7lQ#?R ( 1 6 m g/mL) ^tPx.Ttzfi'c^ 2 m L 2 - 7"~:t ^ -> 'J 'i^"- 
X 5 - 1 0 0 g ^^tf^^:^- 1 m L iCiJPx.. 3 Or-ei 6-2 OBtfaTOfiL. 6 
0 0 nm<7)igl^)t=&ffllJ^L7to ^-^VtiiiJClf/h-e i /io TLCtCjioT. 2 

[0 0 5 0] 

(3) vxx-r •?im-^m:;5)2-f-'^^v';'-K-^5-';>mo^s 

2 -x^^ V 'j '-J^'-y^ 5 - >; >@t5 - 1 0 0 // g ^^tfM-WM^i«pM 
LTi3<o 17. 5//L<7)^Mt;> 17. 5juL(D5% (w/v) v7.-f^> 
-tim?M*Snx.. ^Kl 7 5 juL(D7 0%mB^Mx.^o m^<m,WL. 10 
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^m2 5t:mfitliKc«L. 4 9 0 nm-rm^J^^iJ^-r^o 
[0 0 5 1] 

^.^^0 1 : 2-x^^v'J^i^-;^55-ft?tg^tgfI^L7t:l^^^^';-^>^* 

mii^7 0 0^. ikumi 0 ow. mi o ow. tR^mi o ow. Rif2 -r 

mit^ntzo ^mi$i V 'J ^ (20 mM) ^-^tf >@tii®?ft ( 

lOOmM. pH7. 0) HiDx.. 2 8 °C-e 1 ~ 2 H TbIMM L/co ^MOpif^ 

o '?-<7)|g:^^^l i:^i-o 
[0 0 5 2] 
[^1] 











7 0 0 


8 




1 0 0 


3 


m 


10 0 


0 




1 0 0 


3 




5 0 0 


6 8 



[0 0 5 3] 

^m.^mMt \^fz2>k7.'7^)~:^y'^' 

mMm\-^2-'r-^^i/')if^'-7.%'m^(j:>n^h^fzM^'k. 

OmMO h X-^l^M^ift (p H 8. 8) 2 0 yt^ L . 0. 5mM(7)NADH ( 

WKM^^f-yr^.YT'r^y'J^^v-^^Y) io/^l. 3 o u<^r;i-n-;i' 

T-*l^ Kny-^--t' . K'; -y^- v>/OttM> 1. 0 m o 1 O j:- 

^y-;v=^pH8. 8. 2 5°C-ei5^rHmT;Wxt: K^^J^-r^fStt^ 1 U<!:i- 

^) . 2-T-':t^v';4^-;^5-'; >^X{i2-7"^^v';#-y^ 1 0// l^Sp 
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[0 0 5 4] 
[it 3] 

C2H5OH + NAD"" - - CH3CHO + NADH + 

[0 0 5 5] 

il'^^S 4 0 nm-e<7)P^7lcJt^iBtei-^c:<!:m:o-C. 2 -x^t^ v >; 4^-:^ 5 - 
'J 2 - 7"':t ^ V 'J 4^"- X 2 - 7"":^- ^ > 'j '-J^ - X 5 - >; ;W K 7 - 

[0 0 5 6] 

T -t h T x li K^)?Km |# n . CO 2 - f-' t ^ V 'j X 5 - 'J 

>^T;v K^--tf<7)?|&14<7)5S${i^2<7)J:^-e^bo/io ^2tci3i/^T. f-J {i 

[0 0 5 7] 

m2] 









n 


2-f'**v'jr-:^5-'J>M 




mm 


7 


+ 




mm 


1 


++ 




nmm 


3 


+ 






3 


++ 






8 


++++ 






1 3 


+++ 






4 7 


++ 





[0 0 5 8] 
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[0 0 5 9] 

<ifltli> 

(1) NBJfiife:o. i%m-mj^^^mi)\i^^- h') h ' yux (difc 

(2) TGY^Kfe : 0. 5%T r y p t o n e (D I FCOU) > 0. 5 
J^^X. 0. l%^';un-y?,, 0. 1%') ymr.iJ (pH7. 0) 

(3) DRmm:0. 5%2 -7":t^v';^1^-X, 0. 2%iafbT>^-'^A. 

0. 1%') ym—ij') . 0. i%';>m^:^';. O. O 3 v-^A • 

-t/XiS^ 0. 0 1%^^-x.^x (pH7. 0) 
[0 0 6 0] 

mmn4 : T-tr hT;l/7=-'li V ■t)l^T)l^r\^ K3 >^;<>^f><7)2 -T'^ 
^ V U ^i^ - X 5 - >; >m<7)^J^tg ^ti-li <h L T^c 3 ^ ^' 

m^mm S 1*<7)f!§fttJt^^TIB^f^lc J: o t^^o 2 - ^ v V X 5 - u 

B-4 4^75?. fttm;t:S1*t^-^^^.h7{;^^^;6^o7t:o * /i. pH7. 0 X ni> 

pH8. 5Hi3v^Tct o#< <7)2 -7"-:r^>''; 'i^'-x 5 ym:^^^}^-t^^t 

[0 0 6 1] 

<?SM#^ (w e t - c e 1 1 s ) cOpS!i> 

5mL(7)DR^llk^|i^ii^t= (16X16 5mm) tlAtt. ±m^mmn^ 1 S 
^l^+imL. 2 8'CT'2BFb1, 3 0 0 r pmT'SM^^tTto Cl<7)^«?^^, 5 
0 OmL(7)DRtfM^^tf 2 L#H^7^;^nH^^iL. 2 8t:T-2ar^. 12 
0 r pm-eigSi-&«L7to 8 0 0 0 r p m-Cii'b^^i L> 0. 8 5% (w/v) 
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[0 0 6 2] 

1 6 6 mM ^ -iAMMWim. ( p H 8 . 5 ) Xli 1 6 6 mM U >mW0M ( 
pH 7. 0). 3 3 3mMT-t h T^l^T-'H K\ 1 0 0 mM<7>D L - ^''j -bJl'T;!^ 

r\::v3-v >m^^^^^xoi^zm^Lfz6 0 juL(D7i(.mmz. 20% (w/v) 

[0 0 6 3] 

«0!ii : B-4 4W(^mm^.:^^2-rt^i^^)yi-^-:^5-') ymrji^v^- 
1 5 omunm-nm-rh') 't'l^mmm ipE5. 5). isomM'^^^M 

mm. ( p H 7 . 0 ) X{i 1 6 6 mM h >; -Jtg^M^vW ( p H 8 . 5 ) tc. T-t 
hT;i^T-'I^ K75^'3 3 3mM. ^ 3 fSfcO^g^^jp^/j^v^iRt;. 2 0% (w/v 
) (7)B-4 4^5^iSmf$ (^.^1?«3 t;^L/cDRt#JtiZ2 8t;Tmigai#«L7t: 

[0 0 6 4] 

IS:i:^^3 il^-fo 2 -T-':^ ^v'j .i^-x 5-'; >^<7)^^(i T ^^7 
7&^'^lt?^*K-e^)^^<!:;6^^^$tL/;o ^3tci3V^T. T-J (i2-T^pf^ 

[0 0 6 5] 



mtiE#2 003-3062654 



#M 2001-058902 



^-v: 20/ 







2-f* WJ**-X5 


-'Jyis 






pH5. 5 


pH7. 0 


pHo. 5 


1 


( lOOmM) 

\ 1 V W III If P / 


+ 




+ + + 


z 








1 

-r 


6 










4 


h* IIJ«n II / 1 AnmU\ 








C 

D 


* !• L * n 't' c^*?!! L it » .acfe / 0 Omil \ 


+ 




+ + + 


b 


y th P+y/thy CibomM; 








/ 


7Jv7hAi,o- — 'JyBffi ti DomM; 






1 

-r 


8 


^A'^h-ZG-UVi^ ( 1 66mM) 

x/K/l /Xv DX \ 1 V vlllifl / 








9 


7*n-X (lOOmM) 








10 


V;i'3-X-1. 6-- (lOOmM) 








11 


r Jl'3-X6-'J>^ (lOOmM) 








12 


{>*Jl.3-7 (lOOmM) 









[0 0 6 6] 

5 - 'j >mo^f&miM\^Lfzo 

[0 0 6 7] 

i; >m<7)^^-rtii:mnt ttzm^^izi,^ mmmm 10-12 m^^ik(DmmK m 

V3-'}ym^mnt L7t*i^</)2-7"5f^vUjK-;^ 5-'; ym(o^mM 

(mM) r-^-J fivli KD^vT-b h >>; L7t:t#'a-0 2 - 

•r^:t^v';4^'-;^ 5-'; >m<^^fiK* (mM) r-D-J (iB-4 4l*(7)^ 
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[0 0 6 8] 

<m^^i'^tmmit^ (we t-c e 1 1 s) <Dmu> 

5mL(7)DRi^j|fe=Sri^mi= (16X16 5mm) KXfl. B-4 1 
l^filSL, 2 8t:-e2BrHl. 3 0 0 r pm-elgM^«L7to «I<7)ig«ft^> 5 0 
0mL<DDRmnLi^iy2Lm~f^y^^:^lzmM.t. 120rpm'e 
MMJt* L7t:o #iB#e^UJt«fS*fM LT 8 0 0 0 r p mX-M^L^^mt. 0 . 8 
5% (w/'v) <7)t:ii7KT'2JS^5fe^LT. ?lS#:^t#/io 3lJ^;^ 6-4 4^^?!® 

[0 0 6 91 

(1) Wt)\^r)VT\^ K3-'; ^^-^^^ir LfcJt^ 
^*'j-t;i'r;VT-*ii K3 : 8 7. 5mM 

T-tr h T^l^xH K : 2 0 0 mM 

-iM.mmmm 1200 mM. p h 9 . 0 
rnm^ : 1 2. 5% (w/v) 
st& : 3 o°c. 3B#rHiiga 

(2) Kn^vT-t h >>; >^**KtcLf.:i#'^ 
vt: Kn^vT-b h >^ : 1 1 6. 6 mM 

T-b h T;W7"1^ K : 2 0 OmM 

7. -i^mBWrn 12 0 0 mM. p H 9 . 0 
MMi^ : 1 6. 6 % (w/v) 

: 3 or. 3B#F^«a 
[0 0 7 0] 

[0 0 7 1 1 

^»!I3 : MiiE^Dp H 
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p HRXfmWim^ p H 6 . 0-8. 5 ( 1 5 0 mM 'j . p 

H7. 5 --10. 0 (l 5 OmMV') ^-Ummmm) <D J;: ^{zmt^'^fzm\- 

pH(i9. OT-^o/io 
[0 0 7 2] 

fzo RjZ'^mi pH9. 0(Dh') 7. ~mtmmm<Dmm ^ 0 - 9 0 0 mM s -ce^ 
r)vr\^ V 3 - ym^mmzLfzm'kitmmm.mm^2 0 omM(Db^Km.± 

fZo 

[0 0 7 3] 

mmmmi 0-1 2nm'i^<Dmm^'km^^x. Kmm.^(Dm.m.-mmkm^i^ib 
fzo vu^i.T-t h>'} ym^mnt Ltzm^^z^ KjiEmzyii^ 

m^^fzmut. mmM2 tmm(omi^iz^jt':>fzo ism^iii4c^-ro ^•■';^r;^r 

t^^, m^Lfzmi^^mm. 0. 75-16. 6% (w/v) . <7)mmxmi^i^m 

2 -7^-t^'> '-^^-^ 5 - >mm<Dmi^zamm^mi:tm 

mmm^ibhfifzo 

[0 0 7 4] 

i-^^Btrai 10-12 m^^ik(ommi^i m^^x . KJAL^m^<D7t h r)\^T\L 

W^MB.^%mzo RS^#(ir-t h T;Ut-'H KOaiJt^ 0 - 1 0 0 0 mM^-e 
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^it^-t. mm^i^'^ Kn^vT-t h >»; ym<7)m'tiimmwL(Ditt><oi^7i<.im 

^^fzl^XW. miMM2 tmW.<7^^i^^'^^':>f^Zo ^W:im5^Z7f:i-o 8 7. 5mM 
<D^'^)'t)l^r)i^r^¥'3-^}yM. 116, 6mM<7)vt: Ka^vr-t h >'J > 

[0 0 7 5] 

0-1 2B#^f^<7)iSm#^ffiv^-c. R);L.m4'OSK<^Mii?t)t=^* 
h >^<7)ji«^0~- 1 2 5mM^-eE^'^b$^i:^ S^tJ^vIi Kn^vT-t h > 

10 0 7 6] 

IS:i:*llI6 H:^f o 2 0 OmMT-t hT^Vxl: Fl?ffiTtci3V^T. 

t T e#7^6^ 2 - T-':^- ^ V 'j X <7):i^l:;6^^1i t O H R L . ^' 'J -b ;v T f-' 
[0 0 7 7] 

^MI^J 8 : Sigi^tir«SJt 

if*B#rBii 0-1 2BffHim<7)iiMj$^fl3v^'c. E^^m(D^mumi^i^fzo r 

[0 0 7 8] 
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tzo Mm^HIS iZ^-fo ESr?^^5BtrBlf^t;*^l^V^l|X^;6^1#ib:a. 2 0 OmM 
OT-t h T;P7"li 8 7. 5mMC9^-''; -tr T x K3 - V y^y^^^ 7 0. 
8mM02-T-':t^v';^i^-;^5-'J >^75i?t#f>tL/Co ^* 'J -t ;^ T t"* K3- 
>mt;*ti-^l|Z^{i8 0. 9 -r^fco 
[0 0 7 9] 

<mm^i^tmmi^ (we t-c e 1 1 s) <Dmm:> 

5mL<7)DRi§ilfe^M.^l= (16X16 5mm) tCAtl, B-4 1 e# 

:?OTL. 2 8*C-e2BrH^> 3 0 0 r pm-eMl:^«L7^Co ^(Di^mwL^. 5 0 
0mL<7)DRi#itfe^^tj-2 L#H^7^;^r7tc^#L. 2 8t:. 120rpm-U' 
1 0-1 2m^mmmmLfZo 0. 8 5% (w/v) <7)^ia7K-e2]g-^?^LT. 

[0 0 8 0] 

^'';-fe;i/T;l/f-'li K3 - V >^ : 8 7. 5mM 
T-t h T;i/T-'li K : 2 0 OmM 
h >; :^yiM.mmmm 1200 mM. p H 9 . 0 
: 1 2. 5% (w/v) 

: 3 01::. sb^Fb^^s 

[0 0 8 1 ] 

h > f> O 2 - T-':^- ^ -> 'i^'- X 5 - >^<7):^M<7)#lB#^^f t^ilii^ L Tt: 

o ISm^ia9 tc^fo S)Sr?i$&5B#rHlfl:t;ft^i«v>l|X^7!)^l#ibn. 2 0 OmM<7) 
T^VT)lT\^Vt 1 I 6. 6 mMOvl^ Kn^vT-fe h >^;&^i^> 9 8. 7 
mM<7)2 -T-*^^v'; 5 >^;6^1#<itL/co v»i Kn^vT-t h >'J > 

[0 0 8 2] 
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<i^^^i^tmMi$^ (we t - c e 1 1 s) <Dmm> 

SmLcoDRt^^^^.^^ (16X16 5mm) IzXti. B - 4 4t*^ 1 6^ 

^^rnrnt. 2 8VX'2Bm. s o o r pmx^mmmmLfzo z(7:>imm^. 50 

0mL<7)DRi^mi^iy2Ln~ny^^^l<zmmL. 2 sr. 120rpmT' 

1 0-1 2m^mmmmLfzo 0. 8 5% (w/v) <D:ki^7i^r-2mm^Lx. 

[0 0 8 3] 

Kn^vT-b h >^ : 1 1 6. 6 mM 

7-b h T;^x^i K : 2 0 OmM 

: 1 6. 6% (w/v) 

: sot:, smmmm. 

[0 0 8 4] 

^l&B.^tcJ:n{i\ -t;i/T;w-rli K3-'; >^tT-t hT^Vr-^li K^/ii^ib. 

[ma] 2-7"-:t^v'j4^-7.5-'; >m<7)«tc^t-r^ hv^-ia^M 

« (pH9. 0) <7)iijgJt^^^^1-^-^7o 

[12141 2 -7"^^ 5-'; >^O^^tz^-r^^£>Vfl 43(7)0^ 
iiJt ^ ^ t" ^' ^ 7 o 

[1215] 2 -•r:^^v';#-X 5-'; ^^OMlC^^f ^RlS?j^>t'OT-t 

taiiE#2 003-3062654 
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[13 7] 2 --r^t^vU^i^-X 5-'; >mo^^l3*t-r^J^iS?teScoJA 
lias] Sii^f4^T-e(7)^"'j -t;i-T;i-T-'t: }'^3 ym^^h<D2 -r^^ 
1119] Mii^j^Tt?<7)vh Kn^vT-b h > >gt76^f>(7) 2 -x^:^-^ v 
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[HIS] 




s s s s < 
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me] 




1 s s s s <= 
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19 9 1:^ 8 H 6 B 

^:^ll5^^tfflE¥?5rBT2 Tg 3 # 2 4 

1995^ 7^170 
m,7,f|5 4'*EB*^iA?F^firrHTg 1 0 # 4 



